In vivo pharmacological characterization of a novel selective alpha7 neuronal nicotinic acetylcholine receptor agonist ABT-107: preclinical considerations in Alzheimer's disease.
We previously reported that alpha7 nicotinic acetylcholine receptor (nAChR) agonism produces efficacy in preclinical cognition models correlating with activation of cognitive and neuroprotective signaling pathways associated with Alzheimer's disease (AD) pathology. In the present studies, the selective and potent alpha7 nAChR agonist 5-(6-[(3R)-1-azabicyclo[2.2.2]oct-3-yloxy] pyridazin-3-yl)-1H-indole (ABT-107) was evaluated in behavioral assays representing distinct cognitive domains. Studies were also conducted to address potential issues that may be associated with the clinical development of an alpha7 nAChR agonist. Specifically, ABT-107 improved cognition in monkey delayed matching to sample, rat social recognition, and mouse two-trial inhibitory avoidance, and continued to improve cognitive performance at injection times when exposure levels continued to decline. Rats concurrently infused with ABT-107 and donepezil at steady-state levels consistent with clinical exposure showed improved short-term recognition memory. Compared with nicotine, ABT-107 did not produce behavioral sensitization in rats or exhibit psychomotor stimulant activity in mice. Repeated (3 days) daily dosing of ABT-107 increased extracellular cortical acetylcholine in rats, whereas acute administration increased cortical extracellular signal-regulated kinase and cAMP response element-binding protein phosphorylation in mice, neurochemical and biochemical events germane to cognitive function. ABT-107 increased cortical phosphorylation of the inhibitory residue (Ser9) of glycogen synthase kinase-3, a primary tau kinase associated with AD pathology. In addition, continuous infusion of ABT-107 in tau/amyloid precursor protein transgenic AD mice reduced spinal tau hyperphosphorylation. These findings show that targeting alpha7 nAChRs may have potential utility for symptomatic alleviation and slowing of disease progression in the treatment AD, and expand the understanding of the potential therapeutic viability associated with the alpha7 nAChR approach in the treatment of AD.